Neuroprotection of GluK1 kainate receptor agonist ATPA against ischemic neuronal injury through inhibiting GluK2 kainate receptor-JNK3 pathway via GABA(A) receptors.
It is well known that GluK2-containing kainate receptors play essential roles in seizure and cerebral ischemia-induced neuronal death, while GluK1-containing kainate receptors could increase tonic inhibition of post-synaptic pyramidal neurons. This research investigated whether GluK1 could inhibit activation of c-Jun N-terminal kinase 3 (JNK3) signaling pathway mediated by the GluK2 in cerebral ischemia-reperfusion. The results show that GluK1 activation by (RS)-2-amino-3-(3-hydroxy-5-tert-butylisoxazol-4-yl) propanoic acid (ATPA) at 1nmol per rat could inhibit the assembly of GluK2·Postsynaptic density 95·mixed lineage kinase 3 signaling module, activation of JNK3 and its downstream signal molecules. However, the inhibition of ATPA could be prevented by GluK1 antagonist NS3763, GluK1 antisense, and GABA(A) receptor antagonist bicuculline. In addition, ATPA played a neuroprotective role against cerebral ischemia. In sum, the findings indicate that activation of GluK1 by ATPA at specific dosages may promote GABA release, which then suppresses post-synaptic GluK2-JNK3 signaling-mediated cerebral ischemic injury via GABA(A)R.